After a BRCA mutation has been identified in the context of hereditary breast/ovarian cancer (HBOC), mammographic screening and prophylactic surgery are two of the main options available to those responsible for the clinical management of healthy women. The aim of this study was to describe the attitudes of specialists towards the clinical management of women with an HBOC risk: this information was collected prior to the publication of the recent French guidelines. A random national sample of 1169 French surgeons, gynaecologists and obstetricians was surveyed using a mailed questionnaire, to which 700 of these physicians (60%) responded. When dealing with a BRCA mutated woman, 88.6% of the respondents said they would recommend mammographic screening, but only 27.1% would recommend that it should be carried out annually from the age of 30 years onwards, as recommended in the French guidelines; 10.9% would find it acceptable to propose prophylactic mastectomy from the age of 30 years, and 22.9% would find it acceptable to propose prophylactic oophorectomy from the age of 35 years. The specialists who agreed with recommending breast/ovarian cancer genetic testing also had more positive attitudes towards prophylactic mastectomy (adj OR = 3.4, 95% CI = 1.4-8.2), as did those who had previously recommended prophylactic mastectomy when gene testing was not yet available (adj OR = 2.06, 95% CI = 1.23-3.44). The respondents' attitudes towards prophylactic oophorectomy and mastectomy were significantly associated (adj OR = 3.9; 95% CI = 2.3-6.5). Previous recommendation of prophylactic mastectomy was associated (P < 0.01) with a higher level of knowledge of breast/ovarian cancer genetics and with medical practice in this field. French physicians' attitudes towards mammographic screening and prophylactic surgery were not in complete agreement with the subsequently published French guidelines, the impact of which has now to be considered. Constantly evolving knowledge about the efficacy of preventive intervention will give practitioners new elements to integrate into their counselling.
Introduction
Identification of the BRCA predisposing breast/ovarian cancer genes has given rise to some difficult dilemmas as to what risk information should be conveyed to women with these gene mutations, and what preventive strategies should be recommended. [1] [2] [3] In this context of uncertainty, the American and French National task forces have decided that certain specific management strategies should be recommended for dealing with the challenge of managing individuals with high risk levels, despite the fact that little scientific evidence is available so far as to the efficacy of the preventive and surveillance options at our disposal. 4, 5 In cases where the lifetime risk of cancer is higher than 40%, two preventive strategies were strongly advised in the French recommendations: an annual mammography from the age of 30 years for women with a hereditary breast cancer risk, and a preventive oophorectomy from the age of 35 years for women with a hereditary ovarian cancer risk. Preventive mastectomy might be proposed (but never recommended) from the age of 30 in the case of those with a 60% lifetime risk of breast cancer, and we now have further evidence as to its efficacy, since the results of the first retrospective study to be published seem to indicate that 90% of hereditary breast cancers could be prevented by performing a bilateral prophylactic mastectomy. 6 Prior to publication of the national guidelines, we carried out a French national survey to investigate the attitudes of the specialists most frequently confronted with breast/ ovarian cancers, ie surgeons and gynaeco-obstetricans, to the clinical management of women with an HBOC risk, with a view to determining whether the recommendations published in the guidelines would require physicians to change their customary practices.
Methods

Sample and procedure
French physicians specialised in general and gynaecological surgery and in gynaecology and obstetrics were selected for this study from an exhaustive national directory drawn up on the basis of information provided by pharmaceutical companies' marketing agents (Cegedim-direct marketing).
Questionnaires were sent out in 1996 to 1500 physicians corresponding to 17% of these French specialists (n = 8700); 331 were subsequently excluded (incorrect address, relocation or retirement, had transferred to another speciality, refused to participate, had never encountered breast/ovarian cancer in their practice).
Questionnaire
The respondents' opinions about the management of HBOC were collected using two clinical vignettes, the one involving a woman who was genetically predisposed to breast cancer and the other, a woman who was genetically predisposed to ovarian cancer (see Appendix).
The questionnaire (90 questions) also included personal questions (age, gender, relatives or close friends affected by cancer) and questions about the respondents' occupational characteristics (speciality, kind and size of practice), knowledge questions, and questions about previous experience of making recommendations about prophylactic surgery to women with a cancer risk running in their family and whether they would offer breast cancer genetic testing.
Details of the survey procedure and the knowledge questions used have been described elsewhere. 
Statistical analysis
The SPSS R 8.01 statistical package was used for the analysis.
Chi-square and F-tests were used to compare percentages and means in univariate comparisons. Forward logistic regression (Wald test) was used to adjust the determinants of the attitudes for any confounding factors. The dependent variables were mainly the acceptability of prophylactic surgery in the case of a woman with a gene predisposing her to breast/ovarian cancer and secondly, having previously proposed prophylactic surgery in a family risk context.
The statistical significance was defined as a type I error lower than 0.05. Only variables with a type I error lower than 0.05 were included in the multivariate adjustment models.
Results
Sample characteristics
The overall response rate was 59.9% (700/1169), ranging from 53.9% in the case of the surgeons (n = 190) to 62.9% (n = 510) in that of the gynaecologists and obstetricians. Their age was 45.4 on average (SD = 7.8) and 46.4% were women; 22.1% were working full time in public hospitals.
Mammographic screening
Among the respondents, 88.6% (620/700) said they would recommend mammographic screening. The majority would recommend this screening every year and a minority every two years ( Figure 1 ). A very small percentage would even recommend this screening every 6 months. Annual screening would be recommended by 14.4% (101/700) from the age of 25 years onwards, in 27.1% (190/700) from the age of 30 years onwards, and 40.5% from the age of 35 years old onwards (n = 198).
Acceptability and previous recommendation of prophylactic mastectomy
Among the respondents, 18.7% (131/700) said they would find prophylactic mastectomy acceptable in the case of a woman with a breast cancer gene mutation, but only 10.9% (76/700) agreed with this procedure being adopted from the age of 30 years. In the context of a cancer risk running in the family, 25.4% (178/700) had previously suggested a prophylactic mastectomy to at least one of their patients before any 
Acceptability and previous recommendation of prophylactic oophorectomy
Among the respondents, 8.1% (57/700) said they would never find prophylactic oophorectomy acceptable in the case of a woman with a genetic predisposition to ovarian cancer (even if she already had as many children as she wanted and hormonal replacement therapy was available) and 91.9% (643/700) gave different age limits for the threshold they considered acceptable. Only 22.9% (160/700) agreed with applying this procedure from the age of 35 years. In the context of a cancer risk running in the family, 28.6% of the respondents (200/700) had previously recommended prophylactic oophorectomy to at least one of their patients before genetic testing became available.
Determinants of attitudes and practices as far as prophylactic surgery is concerned
In the univariate comparisons and after multivariate adjustment, three variables were found to be significantly associated with a higher acceptability of prophylactic mastectomy: previous recommendation of prophylactic mastectomy before genetic testing became available (adj OR = 2.1; 95% CI = 1.2-3.4), a positive attitude toward breast/cancer genetic testing (adj OR = 3.4; 95% CI = 1.4-8.2), and a positive attitude towards prophylactic oophorectomy (adj OR = 3.9; 95% CI = 2.3-6.5).
Eight variables were significantly (P < 0.05) associated with having previously recommended prophylactic mastectomy in a family context (Table 1) . After multivariate adjustment, four variables were still significant ( Table 2 ). The physicians who had previously suggested prophylactic mastectomy differed in the following respects from those who had not: they had a higher level of knowledge about breast/ovarian cancer genetics (P = 0.02), and a more positive opinion about cancer genetic testing (P = 0.03). They also had more patients with breast cancer in their practice than their colleagues and were working less frequently full time in public hospitals ( Table 2 ). The effects of age, gender and speciality (Table 1) were no longer significant after multivariate adjustment.
Discussion
Here we established first that the majority of the French gynaeco-obstetricians and surgeons surveyed were likely to comply with the national recommendations subsequently published, 5 which advise annual mammographic surveillance for women with a BRCA1/2 mutation, since this recommendation was in line with their spontaneous a priori attitudes. The physicians' opinions about the age at which this surveillance should begin were variable, since the majority recommended beginning surveillance on patients from age of 35 years, whereas the recommendations stipulated 30 years. The second point worth mentioning is the physicians' a priori attitude towards prophylactic surgery at an early age, in the case of both mastectomy and oophorectomy. The acceptability of these two procedures was found to be linked, since the physicians who were in favour of prophylactic oophorectomy were also in favour of prophylactic mastectomy. Those physicians who were in favour of prophylactic surgery tended more frequently to have previously recommended this procedure in a family context and had on average more positive opinions about breast cancer genetic testing. Previous recommendations for prophylactic surgery depended on the characteristics of the physicians' practice, and was also associated with a higher level of knowledge of breast/ovarian cancer genetics ( Table 2) .
The response rate of 60% was comparable to those obtained in other published medical surveys, in which the response rates varied between 52% in the case of surgeons questioned on the topic of preventive mastectomy, 8 and 64.8% when monetary incentives were offered. 9 Our respondents were more frequently women, and as reported previously, 9 they presumably felt more closely concerned by the issues investigated than the non-respondents.
There was consensus about the need for annual mammographic surveillance among the French and US task forces, 10 although its efficacy has not actually been demonstrated so far. The underlying hypothesis adopted by the respective task forces was that even if the efficacy of mammograms as a means of detecting BRCA-related breast cancer has not yet been definitely established, it may nevertheless be efficacious. Since the negative side-effects of mammography are likely to be low, this surveillance constitutes a potentially helpful tool for use on gene positive women, and the physicians who participated in this survey probably shared this viewpoint.
Few French physicians recommended prophylactic surgery at an early age, even in the context of gene-positive women: only 10.9% and 22.9% said they would find prophylactic mastectomy acceptable from the age of 30 years and oophorectomy from the age of 35, respectively. North American physicians seem to have a more positive opinion about prophylactic mastectomy, since 29% of a group of obstetricians/gynaecologists and as many as 50% of the general surgeons who participated declared that they would recommend this option for a woman testing positive. 11 In another survey in a family risk context, ie when no DNA analysis has been carried out, 81% of the US plastic surgeons questioned declared that they had recommended the procedure, as compared with 38.8% of the general surgeons and 17.7% of the gynaecologists. 8 Our results show that French surgeons seemed to recommend this procedure less frequently in the same family risk context, since only 31.6% had done so (37.9% of the gynaecologist surgeons, and 28.8% of the general surgeons). Gynaecologist surgeons' activities are likely to differ in countries with less breast surgery practice, such as the US and United Kingdom, than in France where they deal with both female genital organs and breasts. Other surveys carried out on women attending cancer genetic clinics have shown a similar lack of enthusiasm about this procedure among French 12 and North American women.
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In our survey, the specialists who had previously proposed prophylactic mastectomy tended to work less exclusively in a public hospital setting and encountered more breast cancers in their practice. They were more in favour of breast cancer Hereditary breast/ovarian cancer and physicians' attitudes C Julian-Reynier et al y genetic testing and more knowledgeable about breast/ovarian cancer genetic issues. In Geller's survey, the effect of knowledge of this kind was not tested and the main determinant of prophylactic recommendations was found to be the physician's speciality, since the surgeons were more in favour of mastectomy than their colleagues, which may be partly attributable to the effects of specialised knowledge.
Knowing more about breast/ovarian cancer genetics is likely to be associated with a higher acceptability rate of prophylactic surgery, mainly because the limitations of mammographic screening will be better understood by the more knowledgeable practitioners.
These French physicians' attitudes towards mammographic screening and prophylactic surgery were not in complete agreement with the subsequently published guidelines and the lack of 'good medical practice' reference guidelines may explain some of these results. Constantly evolving knowledge about the efficacy of preventive surgery 6 and of other preventive interventions is likely to introduce new elements that have to be discussed between patients and practitioners. The issue of non-directive counselling is clearly to be considered but the available options should at least be raised for discussion. Our results clearly show that the attitudes of the physicians are related to their experience and knowledge. Considering the low frequency of BRCA1/2 mutations, their clinical management has to be monitored by highly informed practitioners who constantly apply their knowledge of the field. Further surveys are now needed to monitor evolving trends in physicians' attitudes, intentions and practices and the effect on patients' choices and preferences as far as their own clinical management is concerned.
